Enzymatic trimethylation of residue-72 lysine in cytochrome c. Effect on the total structure.
A highly purified protein methylase III from Neurospora crassa or Saccharomyces cerevisiae specifically methylates a single lysine residue of position 72 of horse heart cytochrome c. The enzymatically methylated cytochrome c has been separated from the unmethylated counterpart species by isoelectric focusing. Simultaneously, the pI values of these two species were found to be 9.49 and 10.03, respectively. Since methyl substitution increases the basicity associated with the epsilon-amino group of lysine residues, the observed decrease in pI value is in opposition to the predicted increase. Space-filling models revealed the possibility of a hydrogen bond between the oxygen of amide of residue-70 asparagine and the epsilon-amino nitrogen of residue-72 lysine in unmethylated horse heart cytochrome C. the enzymatic methylation of residue-72 lysine tends to dissociate this hydrogen bond, thereby possibly inducing the shift of 'effective charge' of the protein molecule. This paper also deals with the pI values of cytochromes c from 13 different sources, determined by the isoelectric focusing technique.